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(54) A device for inserting and extracting a support ring in a tyre

(57)  The device comprises a base (4) for positioning

a tyre and a lever (6) pivoted on a support (5) and able 1
to move and be fixed in position along a plane which is
radial with respect to the centre of the base. An active
end (6a) of the lever (6), located on an L-shaped bend
at an end of the lever (6), can be introduced internally l l
of the opening to interact contactingly with the internal !

surface of a part of the support ring pre-inserted in the N
opening. By acting on the lever (6), the active end press-

es the ring against the inside of the tyre with radial force. T
The support ring is of a type which when applied on a /
vehicle wheel enables the vehicle to continue moving /

16

for a considerable time even where tyre pressure is sud-

denly lost. ! / Fig.2

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 314 583 A2 2

Description

[0001] Reference is particularly made to a support
ring which is inserted in a wheel tyre to guarantee that
even in the event of a sudden loss of pressure in the
tyre, the vehicle can proceed safely.

[0002] A tyre of this type exists in the prior art. It is
distinguished by the fact that it does not flatten, even on
loss of pressure, thanks to a rigid ring inserted by force
on the rim of the wheel. In this case the spare wheel is
no longer necessary. Before mounting the tyre on the
rim, the support ring is inserted into the tyre. Generally
the tyre is of a special type, in which the diameters of
the beads are different, making it easier to insert the
support ring through the larger-diameter bead.

[0003] The main aim of the present invention to pro-
vide a device for rendering insertion of the support ring
into the tyre easier.

[0004] The invention also has the aim of making ex-
traction of the ring from the tyre easier, using known
means.

[0005] An advantage of the invention is to realise a
device by which it is possible to insert the ring very rap-
idly and efficiently.

[0006] A further advantage of the invention is the sim-
plicity of use of the device.

[0007] A further advantage is to provide a device
which is constructionally simple and economical.
[0008] These aims and advantages and others be-
sides are all achieved by the present invention, as it is
characterised in the claims that follow.

[0009] Further advantages of the present invention
will better emerge from the detailed description that fol-
lows of a preferred but non-exclusive embodiment of the
invention, illustrated purely by way of non-limiting exam-
ple in the accompanying figures of the drawings, in
which:

figure 1 is a perspective view of an embodiment of
the invention;

figure 2 is a side view in vertical elevation, with
some parts in section, of the device of figure 1 while
it is being applied to insert a ring in a tyre;

figures 3, 4 and 5 show three successive stages of
the insertion of the support ring in a tyre;

figure 6 shows the ring inserted in the tyre.

[0010] With reference to the figures of the drawings,
1 denotes in its entirety a device for favouring insertion
of a safety support ring 2 inside a tyre 3. The tyre 3 is
preferably of a type having two beads of different diam-
eters so that it presents on one side a central opening
which is larger than the other, through which the support
ring 2 can be inserted. At a later stage of the process
the support ring is mounted on the rim (a stage which
does not directly involve the present device), to be force-
inserted about the rim.

[0011] The insertion device 1 comprises a base 4 for
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stably positioning and centring the tyre 3 so that the cen-
tral opening of the tyre 3 faces the operator and is easily
accessible from the outside. In the preferred embodi-
ment the base 4 comprises a rest plane arranged ob-
lique with respect to the horizontal so that once the tyre
3 is centred on the base 4, the central opening is facing
upwards. In the following description reference will be
made to the tyre 3 arranged centred on the base 4; the
term external bead will refer to the bead of the tyre 3
which is facing upwards and which delimits the opening
for introduction of the ring, while the term internal bead
will refer to the opposite bead, facing downwards and
towards the base 4.

[0012] The base 4 for positioning and centring is pro-
vided with a centring system having three radially-mo-
bile organs, which are coordinated with each other and
with the centre of the base by means of, for example, a
handle.

[0013] The insertion device 1 comprises a support 5
arranged side-by-side with the base 4, which is position-
able by distancing and nearing to and from the centre
of the base 4.

[0014] A lever 6 is pivoted on the support 5 and can
move and be fixed in position along a preferably vertical
plane which passes through the central opening of the
tyre and which is arranged radially with respect to the
centre of the base 4. The lever 6 exhibits an active end
6a which can assume at least one external position, in
which it is outside the central opening of the tyre, and
at least one internal position, in which it is internal of the
opening and interacts contactingly with the internal sur-
face of a part of the support ring 2 inserted in the open-
ing; also, by effect of the activating of the lever 6, the
active position 6a presses the part of the ring 2 against
the inside of the tyre 3 with a force having at least one
radial component.

[0015] The active end 6a of the lever is located on a
tract of end of the lever which is bent towards the inside
of the tyre centred on the base 4. This bend is L-shaped.
[0016] The base 4 is oblique with respect to both the
sliding axis of the horizontal guide 8 and the sliding axis
of the vertical guide 10.

[0017] The lever 6 is a first-class lever and comprises
two arms 61 and 62, one transversal with respect to the
other, in which the arm 61 bearing the active end is mo-
bile in order to vary the distance between the active end
and the pivot 7. The support 5 is mounted on a frame
and can be displaced along a plane which is parallel to
the movement plane of the lever 6; it can also be fixed
in position. The displacements of the support 5 are along
two mutually-transversal sliding axes. An axially-sliding
first guide 8 is horizontal and solidly constrained on the
base 4; a slide 9 can be positioned along the first guide
8; the slide 9 bears a second guide 10 which can move
axially and vertically; the lever support 5 is slidable along
the second guide 10.

[0018] The support 5 frontally bears a pusher tool 11
facing towards the centre of the base 4 and arranged
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between the lever 6 and a part of the external bead of
the tyre. The tool 11 has two lateral horns internal parts
of which, by effect of movement of the support 5, can
partially enter the central opening and keep the part of
external bead pushed outwards so that the tyre central
opening is made larger.

[0019] The device 1 further comprises a sliding plane
12 to guide the support ring, located on the base 4 in
such a way as to cover at least a part of the centred tyre
opening opposite to the opening of the tyre through
which the ring is mounted. The sliding plane 12 is locat-
ed so as to cover a part of the internal bead of the tyre
opposite to a part of the external bead of the tyre at
which the support ring will be partially inserted into the
opening.

[0020] The support 5 is fixable in position along the
vertical guide 10 by means of a clamping system 13 (en-
larged in the detail of figure 2), comprising a holed plate
element 14 hinged at 15, with the hole inserted with
modest play in the vertical guide 10; a spring 16 keeps
the support 5 blocked in position by effect of the friction
between the inside rim of the hole and the slide 10; to
unblock the support it is sufficient to press down on the
spring 16. An upwardly-directed elastic force produced
by a spring 17 acts on the support.

[0021] The means for removably fixing the slide 9 in
position on the guide 8 are of known type and are not
illustrated, as are the means for removably fixing the ro-
tation of the lever 6 about the pivot 7, as indeed are the
means for removably fixing the arm 61 of the guide sit-
uated in the zone where the arms 61 and 62 meet.
[0022] During operation, after the tyre 3 has been ar-
ranged on the base 4, the support 5 is neared to the
centre of the base 4 by sliding the horizontal-axis lower
slide 9. In this nearing stage by horizontal movement,
the active end 6a of the lever 6 and the pusher tool 11
are located at a height which enables passage through
the obliquely-arranged opening of the tyre 3. When the
pusher tool 11, during the nearing operation, passes
through the lower part of the external bead, the tool 11
is lowered (by movement of the support 5 along the ver-
tical guide 10 in the direction of arrow F) and distanced
(by moving the slide 9 along the horizontal guide in the
direction of arrow G), until the two external projections
of the tool 11, horn-shaped, push the lower part of the
external bead outwards, in the direction of arrow G. The
slide 9 and the support 5 are fixed in these positions so
that the lower part of the external bead remains pushed
and deformed towards the outside and during the sub-
sequent operations the tyre opening is stretched and en-
larged.

[0023] At this point the support ring 2 can be partially
inserted (see figure 3) between the tool 11 and the slid-
ing plane 12 which favours the insertion.

[0024] The active end 6a of the lever, which is posi-
tioned above and forward of the pusher tool 11, is
pushed downwards in direction J by effect of a rotation
of the lever about the pivot 7 (force is applied on the
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upper arm manually by an operator, as indicated by ar-
row K). The pivot 7 has a rotation axis which is horizontal
and perpendicular to the sliding axes of the guides 8 and
10. The active end 6a, in contact with the internal side
of the support ring 2, pushes the ring 2 towards the in-
side of the tyre 3 with a prevalently radially-directed
pushing force with respect to the tyre 3. The lever 6 is
then fixed in position, generally in a position in which the
support ring 2 is not yet fully inserted in the tyre 3; in this
position the lever 6 acts with a certain pressure which
tends to force the insertion. In this configuration (figure
5) one final action is sufficient, relatively simple and re-
quires a smaller effort on the part of the operator to force
insertion of the upper part of the support ring 2 still partly
outside the tyre 3. This final action can be advanta-
geously done by using known-type tools for stretching
the upper part of the external bead. The support 5, dur-
ing the pushing stage of the active end 6a is subject to
arotational constraint due to the hexagonal shape of the
guide 10. The support 5 is also provided with a device
forimmediately reaching the maximum height by means
of a rotation of the lever 6 in an anti-clockwise direction,
freeing the clamping system 13. When it reaches the
maximum height the support 5 unhooks from its rota-
tional constraint originated by the hexagonal guide 10
and can freely rotate to displace the lever 6 and the tool
11 from the work area.

Claims

1. A device for inserting and extracting a support ring
(2) in a tyre (3), comprising:

a base (4) for stably positioning and centring
the tyre (3) in such a way that a central opening
of the tyre (3) is accessible;

a support (5) arranged by a side of the base (4)
which is positionable by nearing and distancing
to and from a centre of the base (4);

a lever (6) moveably pivoted to the support (5),
which can be fixed in positions along a plane
passing through the central opening of the tyre
(3) and arranged radially with respect to the
centre of the base (4), an active end (6a) of the
lever (6) being able to assume at least one ex-
ternal position, in which the active end (6a) is
outside the central opening of the tyre (3), and
at least one internal position, in which the active
end (6a) is internal of the central opening of the
tyre (3) and in contacting interaction with an in-
ternal surface of a part of the support ring (2);
the active end (6a), by effect of activation of the
lever (6), pressing the part of ring (2) against
the inside of the tyre (3) with a force having at
least one radial component.

2. The device of claim 1, characterised in that the
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active end (6a) of the lever (6) is located on an L-
shaped bend in the lever (6) facing towards an in-
side of the tyre (3).

The device of claim 2, characterised in that the
support (5) is mobile with respect to the base (4)
according to at least one axis of displacement and
that the base (4) is oblique with respect to the axis
of displacement of the support (5).

The device of claim 3, characterised in that the
lever (6) is a first-class lever and comprises two
arms (61, 62), one transversal to another, in which
an arm (61) of the two arms (61, 62) bearing the
active end (6a) is mobile in such a way as to vary a
distance between the active end (6a) and the pivot

).

The device of claim 3, characterised in that the
support (5) is mounted on a frame and can be dis-
placed along a plane which is parallel to a plane of
movement of the lever (6), and can be fixed in a
position.

The device of claim 5, characterised in that dis-
placement of the support (5) is achieved along two
sliding axes (8, 10), one of which sliding axes is
transversal to another of which sliding axes.

The device of claim 6, characterised in that it com-
prises an axially-sliding first guide (8), solidly con-
strained on the base (4), along which a slide (9) can
be positioned, which slide (9) bears an axially-slid-
ing second guide (10), along which the support (5)
is slidable.

The device of claim 7, characterised in that the
support (5) frontally bears a pusher tool (11) facing
towards the centre of the base (4), which pusher
tool (11) is arranged between the lever (6) and a
part of an external bead of the tyre (3); the pusher
tool (11) being provided with two lateral horns
which, by effect of displacements of the support (5),
can make at least a partial entry into the opening of
the tyre (3) and keep the part of the external bead
of the tyre (3) stretched in an outwards direction.

The device of claim 8, characterised in that the
support (5) is provided with a device which enables
the support (5) immediately to reach a maximum
height thereof through a rotation of the lever (6)
which frees the clamping device (13).

The device of claim 9, characterised in that on
reaching the maximum height a constraint against
rotation between the support (5) and the second
guide (10) is removed.
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1.

12.

The device of any one of the preceding claims,
characterised in that it comprises a sliding plane
(12) for guiding the support ring (2), which sliding
plane (12) is located on the base (4) in such a way
as to cover at least a part of the tyre opening (3)
centred on the base (4) and located opposite the
tyre opening (3).

The device of claim 11, characterised in that the
sliding plane (12) is located in such a way as to cov-
er atleast a part of an internal bead of the tyre open-
ing (3) located opposite a part of the external bead
of the tyre opening (3) at which the partial entry of
the support ring (2) is made.
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